Abstract. Based on the results of the semester examination, it is known that students' knowledge of the latest biotechnology is still low. One of the reasons is that students rarely read the results of research published in journals and other reading sources. This study aims to reveal the causes of students' low knowledge of biotechnology development. The type of this study is descriptive research. The participants of this study are 113 university students and four biotechnology lecturers. Data collection instruments used are questionnaires for the students and interview guidelines for the lecturers. The sampling method used is purposive sampling. Students have low potential in knowing the development of biotechnology.
Introduction
The development of natural science and technology (science and technology) is a challenge for a country to determine the future of the nation. The progress of a country also depends on an intelligent society to accept or reject the progress. Students as the future of the nation must have extensive knowledge about the development of science and technology. The development of science and technology can provide benefits if these developments are balanced with the knowledge of students that are also developing. In this case, education plays an important role in facilitating students to face the challenges of the science development [1] . According to [2] , the knowledge given in the world of education is expected to equip students to overcome economic and social changes, caused by the development of biotechnology. Education that accommodates students to learn science is done in universities. Universities will provide facilities and infrastructure to support the success of students so that they can obtain maximum learning goals. One science that always develops along with the development of science and technology is biotechnology.
Biotechnology is a very broad field of science and technology. It covers many branches, ranging from techniques to improving crop productivity to human gene manipulation [3] . Biotechnology is one of the disciplines that are growing rapidly in science and technology and has great potential to improve human life [4] . Over the past decade, biotechnology has heralded a revolution in medicine, agriculture and industry [5] . Biotechnology has shown great hope over the past few decades in the agricultural and food industries. Therefore, an effort needs to be made so that biotechnology can be accepted by students for a successful future. Students are the future of society, so it is crucial to equip students with broad knowledge [6] .
The importance of biotechnology education has been recognized in a number of national curriculum frameworks in several countries. [7] states that the British National Curriculum for science combines ethical issues in the field of biotechnology. The New Zealand Curriculum Framework identifies the importance of biotechnology for the country [8] . Also, in Australia, the federal and state governments have been aware of the relevance of biotechnology in the curriculum [7] .
Background of the study

Biotechnology Learning
In the era of rapid advancement in biotechnology, students need to develop their thinking ability and improve knowledge about the development of science and technology. The development of advanced biotechnology needs to be balanced with learning processes that support these developments. According to [9] , there needs to be an interaction between educators in training students to have broad knowledge and develop students to be professionals in their fields in accordance with what is needed in the future. Biotechnology learning needs to address global issues that are related to the development of biotechnology [10] .
Based on the results of the semester exam, it is known that students' knowledge of the latest biotechnology is still low. In 2015 and 2016, it is found that in average, students earn a C score. This indicates that the goal of biotechnology learning has not been maximized. One of the reasons is that students rarely read research results published in journals or other reading sources. Based on the research [11] the availability of learning materials that are less facilitated in learning will have an impact on the low grades of students. According to [12] the availability of adequate learning materials can obtain meaningful learning.
Student attitudes on biotechnology
Students' attitudes toward science will affect the cognitive level of students.
[1] in their research results write that there is a positive correlation between attitudes and achievement. Based on the results of Tegegne's study (2013) of 792 respondents, it is found that 52% know about biotechnology, 3.9% know a lot about biotechnology and 44% do not know much about biotechnology. Seen from the benefits of biotechnology perceived by students, 71% state that biotechnology, especially genetic engineering material, is beneficial to human life. This indicates that generally students already understand biotechnology and its benefits for life.
[13] conduct a study that concerns the students' attitudes towards biotechnology. Based on the results of the study, it is found that there is a significant difference between biology education and the biology department. Students of the educational department show a positive attitude towards the application of biotechnology, while the biology department gets a lower attitude score. This finding reveals that the biology department is not too focused on the application of biotechnology in everyday life. If it is seen from the aspect of gender, there are no significant differences between men and women. Thus, through this study, an attempt is made to measure students' attitudes towards biotechnology between biology students and biological education students. Questionnaires are used to assess students' interest in biotechnology, obstacles faced during biotechnology learning, and the benefits of biotechnology in life.
Availability of learning materials
Learning materials are one of the important elements in learning. Learning materials will facilitate the lecturers in delivering the material as well as a source of independent learning for students. Biotechnology courses also require learning materials as a systematic and complete information delivery tool to achieve a competency [14] . Learning materials can improve the critical thinking skill; understand concepts and students' attitudes towards learning [15] . Lecturers must be aware of the up- to-date element of the material presented. Research conducted by [16] suggests that biotechnology requires research-based learning materials because it can make learning process more applicable and contextual. Learning materials that provide incomplete information can be a determinant in shaping low students' attitudes and knowledge.
The aim of the present study
The purpose of this research is to know the potential of biology students in knowing the development of biotechnology science. Outcome of this study can be used as a guideline to improve the knowledge of students through the provision of adequate learning materials for learning continuity of biotechnology.
Methods
Participants
The participants of the study are 113 university students (81 biology education department and 32 biology department) who have taken or are taking biotechnology courses and 4 biotechnology lecturers. These subjects are taken from four universities in Padang City.
Instruments
The research instruments used in this study are interview guidelines for lecturers and questionnaires for students. Interview guidelines contain questions about biotechnology learning, availability of learning materials and students' understanding of biotechnology materials. The questionnaire used in this study is about the biotechnology learning in the classroom, the availability of biotechnology learning materials, students' attitudes towards biotechnology learning, and the ideal biotechnology learning from students' view. The questionnaire is given in the form of semi-closed that consists of two scales, namely "yes" or "no" accompanied by reasons. For this study, the questionnaire used is a positive item. According to [17] , questionnaires that use negative sentence patterns can reduce the value of questionnaire validity.
Data analysis
The results of the study are analyzed by using descriptive statistical analysis. Power point and textbook.
Results and discussion
Result
Biotechnology learning in the class
Form of assignment. National and international journal-based assignments.
Level of student understanding. Students generally understand the material taught, but the students have not been motivated to read.
Based on the interviews results with 4 lecturers of biotechnology, it is found that in general the methods used in the learning process are the lecture method (direct learning) and discussion. In addition, the availability of learning materials used in biotechnology learning is 75% use power point slides and 25% use textbooks. In general, the lecturers assign students to look for references from articles such as national and international journals. This journal-based task aims to enable students to know about topics that are currently being discussed and obtain the latest knowledge. However, students are constrained in understanding the language of international journals because of having limited English language skills. Based on the data in Table 1 , it is known that overall, students can understand biotechnology material well, but the potential of students in knowing the development of biotechnology is relatively low because they are not used to reading research articles containing the latest and global information. Based on Table 2 , it is found that students indicate a positive attitude towards biotechnology. Students are interested in studying biotechnology because they know the important role of biotechnology for human life and understand the benefits of biotechnology for people's lives. Based on the data, it is known that there is no difference between the biology education and biology department. Both of them show a positive attitude towards biotechnology. Based on the data in Table 3 , it is known that in general lecturers use learning materials in the form of Microsoft power point slides during biotechnology learning. This finding shows that there is no significant difference between the department of biology education and the department of biology. The learning materials provided are quite helpful for students both from the department of biology education and from the biology department. However, students still need other learning materials that are referred from the internet. The data show that almost all students use other references to obtain broader information about biotechnology material. This indicates that the material provided in Mic. power point has not been able to increase students' insight about the development of biotechnology because the Mic. power point contains only important concepts that must be known by students. Students need learning materials that provide information about the development of biotechnology in this technological era. These learning materials can be integrated with the results of research that are developing. This is in line with the students' opinion that it is better if the biotechnology learning materials are equipped with research results.
Student Attitudes on Biotechnology
Availability of learning materials
Discussion
The development in science is a condition that cannot be bypassed. Students must enrich their knowledge about the development of science and technology that is developing. This needs to be done so that the development of science and technology can be beneficial to human life. Biotechnology is one of the disciplines that continues to grow with the times and has the potential to improve human life. The advancement of science and technology in the field of biotechnology has caused public anxiety in utilizing biotechnology products. According to [18] , the lack of biotechnology knowledge is the main reason of the anxiety about Genetically Modified Organisms (GMOs).
This study shows the potential of biology students on the development of biotechnology. Based on data gained from interviews with lecturers of biotechnology in the city of Padang, it is known that the lecture method (direct learning model) and discussion are used in the teaching process. According to [19] , direct learning is very important to promote scientific literacy because scientific literacy requires citizens to not only know the contents of science, but also to do the science. Biotechnology is a topic of biology that requires direct learning in order to fully learn and understand. Direct learning enables students to make connections between various science topics that are generally taught in disjointed ways [20] . Through direct learning, lecturers can also convey the latest issues regarding the development of biotechnology. This will trigger students' curiosity to explore further.
In addition, the lecturer also assigns students to read references from scientific articles. The recommended articles are national and international journals so that the information obtained is wider and up to date. In this case, students are constrained in using international journals because of having limited skill of English. Students tend to use materials from the internet whose validity level is still low. This shows that students' knowledge of the biotechnology development is relatively low. The solution to this problem is to provide research-based learning materials. This learning material will present research related to the biotechnology development that makes it easy for students to understand it. According to [21] , one effort that can be done to improve students' understanding is to provide textbooks that are complemented by research results as a contextual example.
This study also obtains data related to the students' attitudes toward biotechnology. Based on student questionnaires, it is known that students raise positive attitudes towards biotechnology. According to the Planned Behavior Theory, attitude is one of the main components to determine one's motivation to act in a certain way. Students who have extensive knowledge of biotechnology will always seek information about the latest development in science and technology. [22] cites a study by Todz and Gotz in 1998 about students' attitudes toward biotechnology. From this, it is obtained that students have high curiosity.
Seeing from the availability of learning materials, it is known that biotechnology learning does not have adequate learning materials. Learning materials are one of the important elements in learning. Learning materials will facilitate the delivery of information and help students to study independently. [23] states that one obstacle faced in biotechnology learning is the lack of availability of learning resources and time. Biotechnology learning materials need to contain information about research results and recent findings that are beneficial to human life. [24] states that students should be able to build a new knowledge from research procedures. Research is an important means to improve the quality of learning. According to [25] , academics need to share the research results as a form of knowledge transfer and the development of knowledge and learning at universities.
Conclusion
The rapid development of biotechnology requires biology students to increase knowledge in the field of biotechnology. Based on the results of the research that has been done, it can be concluded that students' knowledge of the biotechnology development is still low. The low knowledge of students about the biotechnology development is related to the unavailability of learning materials that can support the biotechnology learning. In addition, the learning material also has not been associated with the latest research. Based on the results obtained, it is necessary to develop research result-based biotechnology learning materials to improve students' knowledge about the development of biotechnology. 
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